Occlusion in deciduous dentition varies among children of different populations and races. Paucity of information in Nepalese literature provided the motive for this study. The objective of this study was to examine the occlusal traits of Primary Dentition among children aged 2-6 year old. A cross-sectional study comprising total of 307 children all having deciduous teeth were included in the study. The dentition was examined using a mouth mirror and explorer under illuminated light in Department of Pedodontics and the data was recorded. All the children were screened for molar and canine relationship, overjet, overbite, spaced and non-spaced dentition. Out of the total, Mesial step terminal plane (62%-left; 58%-right), Flush terminal (33%-left; 36% -right) and Distal step (5%-left; 6%-right) were seen. Most of the children had class I canine relation (83%-left; 84%-right), ideal overjet (68.4%), overbite (63.1%) and spaced dentition. Statistical significant difference was found among the gender with respect to overjet. Presence of spacing was more in maxilla than in mandible which was statistically significant. These findings suggested desirable occlusal characteristics and spacing in primary dentition. However, future longitudinal studies are required to examine whether the transition of these occlusal characteristics will lead to favorable outcome in permanent dentition.
Introduction
Occlusion in the primary dentition plays a significant role in determining the space for and occlusion in the succeeding permanent dentition. 1, 2 Normal occlusion in primary teeth has the following characteristics: spacing between anterior teeth, primate spaces, low overjet and overbite, flush terminal plane molar relation, and ovoid arch form. 3, 4 The characteristic set of features of this dentition to a large extent lays the foundation for proper eruption and alignment of the succeeding dentition. Based on the observation of these key features of occlusion in the child's dentoalveolar system during the formative years, the characteristics of the permanent dentition occlusion can be predicted very well. Although the occlusion of the permanent dentition is largely influenced by the framework provided by the preceding primary dentition, its features vary among different populations and ethnic groups. 5, 6 Transition from normal deciduous dentition to normal permanent molar relationship brings alterations in the processes of differential growth in maxilla and mandible, which influence local changes in the dental arch. Disturbances in these normal processes can result in malocclusion, including crowding. Therefore, proper evaluation of normal characteristic features in primary dentition is important to be assessed with proper follow-up until the eruption of permanent successors to prevent potential problems.
7 Crowding in primary dentition may cause malocclusion in permanent dentition. Generalized spacing of the primary teeth is a requirement for proper alignment of the permanent incisors. Contradictory findings documented in the literature worldwide, compounded by inadequate information on the primary dentition of Nepalese children, provided the sole motive for this study, the objective of which was to examine the occlusal traits of primary dentition among children aged 2-6 year old presenting in a private dental hospital in Kathmandu, Nepal.
Materials and Methods
The study was a hospital based cross-sectional survey of 307 children of 2 to 6-year-old who visited Department of Pedodontics and Preventive dentistry in Nepal Medical College Teaching Hospital, from March to June 2018. Guardians accompanying the children gave consent for the examination. The criterion for selecting the children consisted of choosing those having all of their primary teeth with no eruptions of permanent teeth whereas children with special health care needs (e.g., cleft lip and palate syndromes, medically and physically challenged), or having proximal caries affecting arch length and those who were not willing to participate in the oral examination were excluded from the study. All children were examined clinically in the dental OPD by a single trained clinician.
Oral examination was performed using a mouth mirror and explorer under illuminated light. All the participating children was screened for primary molar and canine relationship, overjet and overbite, spaced and non-spaced dentition.
The following parameters were recorded: 
Primary canine relationship.
a. Class I: the tip of the maxillary canine is in the same vertical plane as the distal surface of the mandibular canine.
b. Class II: the tip of the maxillary primary canine tooth is mesial to the distal surface of the mandibular primary canine.
c. Class III: the tip of the maxillary canine is distal to the distal surface of the mandibular primary canine. 
Results
A total sample of 307 children was screened to assess the occlusal characteristics. Out of the total children who participated in the study, 50.2% were male and 49.8% were female (Table 1) . Age distribution in the present study, was considered till 6 year old children who had complete set of the deciduous dentition. The age distribution is shown in Table 2 .
The study revealed that the most common molar relationship in all the age group was mesial step followed by flush terminal and then distal step. More than half of the children had a mesial step terminal plane (62.0% for left molars, and 58.0% for right molars), and about one third had flush terminal (33.0% for left molars and 36.0% for right molars) whereas distal step was seen in (5% left molars and 6 % right molars) as shown in Table 3 . There was statistically significant difference in molar relation for left side among males and females (p < 0.05) ( Table 4) .
Among the total children, class I canine relationship was present in (83.0% for left canines, and 84.0% for right canines), followed by class II (11.0% for left canines, and 9.0% for right canines) and class III (7% for left canines, and 6.0% for right canines). Statistical significant difference was found among the gender with respect to canine relation for right side (p<0.05) ( Table 4 ).
In the maxillary arch, both canine space and interdental space was present in 61.6% of the population however in mandibular arch the presence of both canine and interdental space was found to be in just 29.6% of population. Both canine space and interdental space was absent in 21.0% in maxillary arch and 52.0% in mandibular arch. Presence of only canine space was present in 12.0% in maxilla and 5.0% in mandible whereas interdental spaces between incisors and lateral was seen in 5.0% in maxilla and 13.0% in mandible ( Table 5 ). Presence of spacing was more in maxilla than in mandible which was statistically significant (p<0.05) ( Table 6 ).
An ideal overjet was observed among 68.4% children followed by edge to edge bite (15.3%) and increased overjet (9.4%), while the least frequent type was reverse overjet (5.2%) ( Table 7 ). The evaluation (Table 8 ). Statistical significant difference was found among the gender with respect to overjet (p<0.05) ( Table 7) . while no significance was found with regard to overbite (Table 8) . 
Discussion
Various studies have been conducted to document the characteristics of the primary dentition in different populations.
9,10
Early recognition of conditions predisposing young children to malocclusions is in the hands of primary care providers who are general practitioners and the pediatric dentist. 11 It is important that conditions that predispose to develop a malocclusion like crowding, open bite, crossbite be detected early in the primary dentition so that early interceptive procedure can be applied to prevent its further consequences. So, early educational programs and parental seeking of dental care in young age should be fostered so that the children who are at risk especially those with crossbite, crowding gets early treatment and will get additional benefits if kept on regular follow up.
The study revealed that the most common molar relationship in all the age group was mesial step followed by flush terminal and then the distal step. Mesial step terminal plane was seen in (62.0% for left molars, and 58.0% for right molars), flush terminal was seen in (33.0% for left molars and 36.0% for right molars) whereas distal step was seen in (5.0% left molars and 6.0% right molars). On similar note, several other studies have also shown that mesial step relation recorded highest followed by flush terminal plane and distal step. In one study done in Indian preschool children, there was highest occurrence of mesial step molar relation (57.3%) followed by flush terminal plane (31.1%) and then the distal step molar relation (11.7%).
7
Similar results were also obtained in studies done in Jordanian children. 6 Analogous observations were also found in studies done in American and Indian population.
9,10 On contradiction, results obtained by another study showed that flush terminal plane (88.3%) is more commonly seen followed by distal step (7.3%) and then mesial step molar relation (4.4%). 8 Similar finding was also noted in several studies.
11-17
Considering canine relation, class I canine relationship was present in (83.0% for left canines, and 84.0% for right canines), followed by class II (11.0% for left canines, and 9.0% for right canines) and class III (7.0% for left canines, and 6% for right canines). One of the study done in Wardha District of India, had also concluded that among the canine relation, Class I (47.2%) showed highest value followed by Class II (42.8%) and Class III (9.9%).
7
These findings were in agreement with other studies also. 18, 19, 6 Contrarily another concluded that among the canine relation, Class I (90.1%) showed peak value succeeded by Class III (7.4%), and Class II (2.5%). 20 Contradictory findings were reported in Finnish children among whom class II relation (52.4%) was the most prominent followed by class I (46.1%) and class III (1.5%). 21 The most frequent spacing in the maxillary arch was both canine space and interdental space which was present in 61.6% of the population however in mandibular arch the presence of both canine and interdental space was found to be in just 29.6% of population. The absence of spacing was more prevalent in the mandible than in the maxilla which was statistically significant. These findings indicated that in normal deciduous dentition spacing appear to be more common feature even though they were few subjects devoid of any spacing. A study conducted on 3-6 years school children in Gujarat concluded that non-spaced dentition was less common in school children when compared to spaced dentition this finding is analogous with our study. 3 In our study, Primate spaces were frequently found in the maxilla than mandible, this was similar to study done in Indian and Jordanian population. 3, 6 The results of our study revealed ideal overjet in 68.4% children, increased overjet in 9.4%, edge-toedge bite in 15.3%, and anterior crossbite in 5.2% of the children. This finding is consistent with Nigerian children who demonstrated ideal overjet in 68.6%, increased overjet in 14.7%, edge-to-edge bite in 9.7%, and reverse bite in 7.0%. 19 Similar observation in which ideal overjet was predominant was also seen in studies done in Chinese, 22 Saudi 18 and Dravidian population. 16 In a study done in Dravidian children, Anterior crossbite was observed in 0.5% children, and edge-to-edge bite in 4.5% of the children which was less than our investigation. Anterior crossbite was seen in 2.0% of children in Chennai. 23 Evaluation of overbite showed that 63.1% children had ideal overbite, 15.0% had increased overbite while 1.6% had anterior open bite, and 14.7% had reduced overbite. Our finding is akin to study done in Dravidian population in which majority (72.7)% of the population had ideal overbite and 1.5 % of population had anterior open bite. 16 Anterior open bite was not seen in a study done in Indian children in Udaipur 10 whereas 8% of children had anterior open bite in a population of Tanzanian and Finnish children. 24 In a study done in Jordan, anterior open bite was seen in 5.7% of population.
Most of the Nepali children had Mesial step molar relation, Class I canine relation, ideal overjet and overbite and spaced dentition about 2.0% of the children had anterior crossbite and 1.6% had open bite. These findings suggest desirable occlusal pattern. Lower prevalence of open bite is suggestive of lower prevalence of abnormal sucking habits in Nepali population. However, further longitudinal studies are required to observe the changes in occlusal pattern from primary to permanent dentition.
